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tttfLTiSyj«*teK<fc*) jB1t*rlft{*£ iB IR L, * dr°« Lei ters2J.. 719 (1 980) IC JS IX ? 4 + X 

@tt£-rft77x$ F%s?i"rft*o — ygw*- *?5^ h it k o . sfjiDNA-&j£H ( a pp i - 

If $ .=. 7» U /< U - •> a y^CJ; OJSntifft***^ led Blosys less * f ^380B) £ ffl T £ AX L . 

*Wf£*CJ;»)^ef-r4?jft (fct\tf Haniatia. ♦ + -•*/ C «fc 0 5' -V ^ SHt L fc UK 7~-'J 

T.Frirseh.B.F.i Saabrook . J . Hoi ecu I ar clonloi * ^ * L *> » &ICT40NA »J A' - *' C «fc *) i£ IS I, "C . 

A laboratory Henna I Cold Sprint Harbor 7 U 7 o K5fl 4 3 — K T S — IB © — * W D N A 4 

laboratory 1982) 11 «fc *) iHtRUfc. LTiSIRJ 19 fc . C © — * iS D N A It ffl Ifi © W 3 £ tf T ft . 

IftirjXS F*««-§CUfc. C © # H tfi f ScDNA <b g> j <t tJi 1 El) 

fft*l£tt©&Q£K.fc9d*3?lCIot;TfT->*:. * r llll Yfl 7 7* 5 y A ©cONA* £t/7 7 X 

3gJi£{H 1. TUToKftlgJ - rtcDNAC^ 5 K pUC- IISA-CH 2 ) € MPS 61 REcoR I & 

j£ Cla I -C-tomit L-T * # t'tf© 7 7 ✓ > y V 

*©«?(*#* * 4 «S©* V * 3» * * K : *«k d ft « fii) 26 © £ fi£ D N A £T4DNA •> # - -tf 

1. AATTCATGAAGTGGGTTACTTTCATCTCTTTCTTGTT *) IS & 5 -tt 7* 7 X 5 r*°pUC-HSA-£H£ ft )£ L tz . 

2. AGA ACA AGAACA ACAA AGACATG A AAGTA ACCCACTTCATG pUC- HSA-EI1 7 7 X 5 K * EeoB I T *5 II L» Kl B L s 

3. CTICTTCTCTTCTCCTTACTCTACAGCTCTTTTCACACC /** f "J 7T** 9 ft* * 7 r B ' - '1 

4. CGCCTCTCA AAACACCTCTAC ACTAACCAGA AC X ft & fcfc * (A , 

£ % HaUeuccl.n.0.RO r Caruthers.M.H..Telralie- 5' - AATTCTCCAG 

CAGCTCTTA A - 5 ' 



o&Mfr*>isiz> xho i aai»tt*^t/ xho 1 

•J X * - t T4DNA «J *' - Hs K. «fc *) IS & $ ■£ IS 7* 
? X 5 KpUC-X-HSA €fiTl3tLfc. 

gfiSM3. * 'J A K ?1 7>. Lf AATAAA i/ tf + M/fti! © 

l*A (3* I B? 
t f fllr»7 >v7 5 v A ©cDHA© 3 * MMttet 

ff-r ft Jiitii(Bsi-ii) (mmi. m8EJ) « 

EcoR I K<fc *> 8HtLT fc h mifl7/»''7' 5 V A© 
cDNA£ £*?r ft D N A 7 7 ^ / V h £ :ni 
EcoR I CJ;0 9JBHL/C7 7 X 5 KpUCIB tciSISL, 
Xr 7 X 5 K pUC-HSA-l* £©75X5 
K pUC-HSA-l' -SHind ID TyjBS L H S A© ** y A 
K?flfi.t/AATAAA >^^->U-£^CJ>$ C» ^> © 7 7 ^ 

/ •sYZtoz* z n-siiiftd id jsnTcara u 7 

'Jttsl:X7T^--l:TiaaLTX«i©5' 'J 
S£P*i L pOC.lt. USA Ultfl* IA^pUC-X-HSA-J 
7 7 X 5 K4 ftlSEUfc. 

^i^lH 4. 7 5 X $ KpJDB-HeOPttM ( V\ 2 ) 
LTTtllfiSiiTt^ftr^X 5 KpJDB207(7 > * 



i.) «<£JHL/c. X/c. NeO (7 1^*3'/ 
K * X * r 5 X X 7 y 7 — ** 3 * ( 1 ) ) it & ? 
iO t L T if! fi $ ft T t» ft 7* 7 X S K PHEO ( 7 7 * 
-7 ->7.) L-fC 7 7 X ^ KpNEOfcHlnd 0 R 

r>Eco8 I C J: ») -ffim^fcL. ^&t»^©77^> 

EcoR I Hind ID 

5' — AATTCAACC1TATCTCGAGGCCCGGG 

CTTCGAATACACCTCCGCCCCCTCGA- 5 ' 

4fit5- iMK * 'J X * u * f- K £ » fi^ KpKEO 
©7C S V'#© 7 7 ^ / f h CT4DNA «J ** - H: € «1 
^TiStt-a«<tUT77X5 KpNeO-PL « i?r . 
B3S2^*«* 'J =T 3* 9 U** Ktt5 ' -3fc3SK 
EcoR I tt«*5«K5"l*S 3' ~ 5feOStC11ind ffl 
ffT ft 14 A*. rtgliUlllind D s Xhol&tf 
S«a I fip 12 •£ =fT 1* S . 14 r> T ilJl 82 7 7 X 5 K P »e0 
-PL UN e 0 a <c ^ © JL ifi tC ?fl » © {Efl PQ W K WW 
EE <i € TT T -S . w©7*7X5 K pHeO • PL « 

Hindi &tfBa«H I C <fc ») n ffi ?H ft b . 1.4Xb77 
77X5 KpJDB207 « Kind ID R 
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C/Ba-R I iz. cfc 0 HErfifLL. 2 *. 6* S ffl 9 43 * & 

c/fflaiftCciFtEu 2 *^^=rrr * 9 -■? 5 * 
£«x*©75^>yrt 

5 KpJDB-NeO* ft fc. 

^ CgJ-BU 

6JSEAH22 DNS I00*i« 1 i - v h 

®$a«3Al £ 3 7 X . I S *fc ( 200*/® 

5 0 ■MTri*-KCl(pH7. 5 ) . 7 ■HR|CI ■ % 5 0 >n 
NaC£+). 1 0 *4®0. 5 MEDTA(pH8. 0 ) fcftO*.. 

6 5t 1 0»RS5J*. »*€*JSJ*yi. 5% 
>»tl8-TB (TE: 1 0 ■NTris -IICI (pH 7. 5 ) , 
1 oHEOTA ) £ 2 0 9i> » IS - T E *fflt»* ffiffitj 
tt€±fi 1 2 «£Ttt53Lfc. C O4JK<0±tC J:M 
5l5?ft*EJ3C -« v 9 -7 y &<DSK4lo- * — £ 
18 2 2 Krp-T I 5 t$Rik I 6 tT.fi^Lfc. 

*^SC-OV'TiaSv»jc««ff 1 5kb 
— 2 0kbO77/> y Ktt'B»C5 0**0 
3 Mflttt* r 'J 7 (pH 5. 2 ) *flDi. <*C I 
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•JOl^-^JJlli. «fc < ® •& L & . - 2 0 

( I 5Krp«» 5 $K 4 t ) DNAtfcfc* 
@>RLfc. £ OttiS* 7 0 % X * y /c 

D N A * & fc . 

£ CDDHA 1 « £ 2 *t 0EMBL3O 7 - U (Stratecene 
tfcW) . &tf 350a. a* h (DT40NH V* — -b* (2 
«&) i iRHf . I 6 T CE£«: 
1 0 */© 5 0 -HTr 1, -HCl( P H7. 5 ), 1 0 ■ftlttCI,, 
1 0 bMDTT . 1 altATP ) . JiKSl&R 1 Cffl»« % 
C I CA - PACK Ploi+v r <$trate«ene.lGPS-P> 
*) „ -( y t* r o • /< v *r — i? V 5fi$ « ff •» fc . 

3 x ID'pfuCD. *IStBP2392 tt (hsdR 
51 4 (rk - . »k " ) . j U pE44, supF58. lacYI. «alK2. 
gat T22. «et Bl. trp 855. (P2) ) CCS&L*S 
7 t — S> £ fa . lOOOpf u 877-^4 5 0 *i © 
P2392 ta5ac»aM.. 3 7tT2 0»SB4**sa, 
2. 5 «£©l-Top-Afarose ( L B *9 Ifi ( I % Y V f 
r y. a5MH!5l*X. IK MaC£) *(J.7% 



7 ** o - a ) £ £ C . iS«5 9 0imi<DL-ri'-h 
( L B IS 1ft + 1. 5 %JK35) :0J; 7 « 
ru-F«5ttlHfit. 3 7-CtCT — 

7*7-^«jBfiS$-e/c. r5-^»sjftfc7* 

U - r * 1 »* Kl 4 "CTSffUfc. 

Hybond - N 83 [77i*tA] *7**o-*B5lC 

aatc2^waufc. n e r # d - % 

^«oUAa, f|5}flB*.tC 0. 5 N HaOH. 1 HNaCI 
% & L tz 3 M M 7 4 )\* 9 — (Wha taan) Jb «C 5 ^Mul 

H3£ 0. 5 « Tris-HCI (pH7. 2 ). I. 5 M 
NaCJ2& I, 3 M M 7 .< /U* — JL tC & U * 5 ft ft 

2Uc 2 xssc ftTBa-£&<-», fi^H/c. 91 

{fcLfciiasiryyyyr-es*. u v aa « l % 

D N A-fclRtClSfcL*:. c © K £ . ADC1 ifl lc * O 
WWW«075y*Jg<fc») 1 0 5I«C«S-f*J2 
?5K?d£<fc5*&J&L*:7* o - t* A D H (5' ATC 
TCI ATC CCA CAA ACT CAA AAA CCT CTT) t '> < 7 
U ^ «f Hr «f ■> 9 v S * . IS4fti1*{jT 7 y 7 v 

XA8-5 7 * /U i. ( D ^ y * tt) ICKS 
$ Intensify screen t^. -7 0 t CT 5 



51 tft . >n 7 y ^ -f ** — •> • y •> f + ju & 4 
x. fc 7* 5 — 9 4 X * — /u eT v KDIfe-C^S 4 

0 * 100*/ OTMjft ( | 0»HTris-IICKpB7. 5). 

1 0 ■nn«c i t ) tciiSL. o^r»1r>EL 
/c. «iiSifl[0. 5 *<« 1 dOTMifiTJBRL,. -e © 
o 5 5 */€ LtzUih ?7<IBHP2392 KlSJft* 
■tt . a«59 0aai©7u-KCC$6r7 — 9 iBlSi 

C 7* ? - ^ /> -f 7* 'i ^ -f t* - •> 9 y * 1t t» » m - 
7 , 7-H i "9fi5*->'r < 7"0o— y£|9/*. Hi 

& t ♦) , 5 0 *«fl>P2392 WBfiCflOx. 3 7 XT 

2 0 # M M H L 2 mtO L B »&lfi. 10 
■MiSO. cflo*» 3 7 "C T 6 i^TpIS t o 138 Lfc. 
9 a a &juj*$: 1 00 *i fin x. , */Urv^^3** 
-ca»ltjfc£tCi$ia$ frfc. 2.500rp« T 5 ^ ifi 

Jivfl^i'S/i. C 0±rfl^{ClO'**~^-© 
7r-->-4«§JfttKfc, CO±T» 800*/ K 100 
*<IG)5nHaCI Sflfl*., ifcC 540*/ O -f V 7* O /%* / 
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- Un*. * < * -tf - 2 Ott 2 0 5fr M W S 1/ ft . 
ifl-C'U, ft ft ttiff £ 500 © 7 0%x^/-iUT 
200*/© T E 3 ■£ ft . 

1 */ [BOiiV Y/pt) © DM.se I (Srfiia) 

2 ft o l niitClt&ftll 37*C"C30#KlC 
$-frft. 100*/©T Efi8|07 * J -n>2 m*.* # 
/i>Tv*A$4*--Ci3SLft. 12Irp«. 5# 
ifi'C'U* ft & *ifc7k!3£ 7 * ./ -tu/9 a a * iw 

2. (i : i) T-ataiaifc. ft 

2 0 pi 0 3 MSffAt (pll 5. 2 ) £ AO*., 

500*/©x ? -;u£Jjo;l» ifl/C'LTDN 
A*fctQS*ft. ft^tiftttifi^OKx*;- 
* Tift-, ft ft, i*E«J£$-tK iLI50*KO 
T E K »8ft? L ft . w0fi^Tl«fflS07T~->* 
DNAA<i,Hftfc. ft**.ft?Sjft2 0*llC. 22 
ni to 1 0 fSsSKEcofi I iSaift ( 0. 5 HNaCI. 0. 5 
HTria-HCI(p8 7. 5 ) . 7 0 ■UlliCIt) * JJO *. » 1 
^ ( 5 a s. y Y / ft) <0 EcoR I ( - y # X •>* - y ) 
4: 1 *l © I 0 «/«fi coRN«seA(Slga>») £J)dA, 

3 7 T T H R IS 3 * ft . at. 0. 7 K T ** 
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K $ Hybond NHCroyf 4 y^J*/;, DNA 
L ftUybond-NlEJ tt. r5-?/»</')^ 
*' - > 3 ^i^-fflittt'v^'J^t'-^j 
X $ Jf ft . C © «fc -3 tC L T ft * *l ft t» < *5 * © 
Jo-XOi?, <t -ADIT tt % 8. 4 hbOEcoR I 7 

/ v nz r a - 7* ans^r * C £ •» ft . 

}i90DNAj3Son2 Orf«, iR i£ O ft ft T 
T „ EcoR I tiO VJffiL., 0. 7 % 7 if o - A Y iu 
1SSv*ttr 7 7 ^> % s Y *#8l Lft. 8. 4 kbEcoR 

I 7 7 V Y *tt7*' a - AIM iij L x 
^ 7 51 *< +) 9' (Gene Clean". Bio- 101 It) 
D N A £7 rfo-x^ft^a, to 35 L ft . 
1 OAfOTEifrtCiSdJSnftDNA*, EcoR I 
"CSlBJi LftpUCI9 tiattStSS* ( 3 Out pUC19. 

5 0 •WTris - HC I (pi! 7. S ). I 0 »nn t C\ >. 1 0 »H DTT . 

1 ■ ItATP, 350 3. s. v h T4DNA V # - ** / 3 0 ** «t» . 

i 6 -c . 2 it na ) » s © « 5 * & jii «-» t * id a 

JtU07 *ma«£lfl$-ti-ft. JBH««Lft*IBffl£ 
5 Oif/dX-Ctl . 5 *HIPTG. 5 0 7 X fc* 



o — v £ 5 o « / «£ 7 y tr •> y yi^t-s rfo 
LBlSlfetittMU, 3 7 "C T-ffilSSL. BJ£« 
53 3 ft . Uri/AU-i/e yftCiODNA 

•feiHSL, utittc ft *nftx * y -/i/ttis* 

5O*i0TEtci8W$-ttft. iJ33aUftDNA0*) 
5 aI^EcoR I TVJffli L t 5 0 ■HTris-HCI(pH7. 5 ), 
7 a!M|Clf . 5 0 «»KaCl . I ag / ml RNaseA . 5 * - 
7 ^ EcoR 1 /15*f ) » B.7X7#o-^ 
*Wl«fT^. 8. 4 kb0EcoR I 7 5 / / v M< p U 

*r- smtz.* ») + z <z> 7 v r t * v <o - -/ 1 

HiitT h Z tttofrbtz. ZOXUZLTlltti 
ft 9 o - v pEco 8.40DNA«WS3t/, 0.S«f 
Sa«3AIT^&^W t ( 5 0 .UTris-HCI (pll 7. 5 ). 
5 0 •HKaCl . 7 .rtrtgCI ,. 4 a i v Y Sau3AI / 15<J 

*. 37t. 2 i$ fill ) . n j*7*rfl-xy*3 

A afctt C <fc 9 D N A 7 7 ^ > v f-£#*HLft. 
1. 6 kb7 -> ^ / ^ F*^t/7**o-^BfiK-J;»>, 



CeneClcan T "tC «t 0 , D N A -£ I 0 pi TE 1- 0 iR U 
ft. 

c n^Ba.H i "c V3Rfi l ftpucu9 1 ia^sca -e, 
sis«0 5 *«*nii». AJiaiaHvii84t ©Bfcift l 

ft. JBHI£mUft*IBI2-£X-G7 , U-t-lC3:&. 
DNAUiruA'u- i/ 9 y-c*a£lb. 

IT ■> ft » 5 */ D.VA i EcoR I £ H 1 nd IB Z W M U ft fc 
© .( 5 3- - v I- EcoR | . 5 a i v M i nd ID ) , jgt 
^ Sph I T W B/i L ft (3 <D £ * tl*' ny 

inaSv**i)Ti>«f Us iW * tc * it» t ;i i. 6kb®7 

ft#C«l>tB t 1. 0 kb 7 7 ^ / V 
h 4 4T * * o - *✓ « a YA L ft . :©J:^t:UT 
ft&ftft^O-y, p5a u 1. 6 ffl O N AiiEJW 

IUT03I«K ffli->ft. 

0NA 5 « £ Saa I 4 Sac I T V) Rfi L ft ( 1 0 .H 
Tris - HC) (pll 7. 5). 2 OoHKCl. 7 attHfClt. 2 0 3 
- v Y S.a | , 2fl'ii,h Sac I / 5 0 *l . 
3?t . 2I5RJI). Rlo»*7&. 7*y-/u-^ 
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DNAi*iSS5 0*f© EiolDttdj 
ift ( 5 0 -rtTris- HC1 ( P H8. 0 ) . 1 00- (IN a C I . Soil 

dgCl,. I o «n 2-M*r H^y-Ji-) Ki8 L 
. fco-*©*-*-7*tC5 0*l©MB«tfj>£ 

C 4 0 iiiftKt Y 'J -7 X. ( pH 4. 5 ). 100-HH.Cl. 2 
■HZnCli. I0S<^ '/ ±o-ju) iAft**CSt»t. 
D N A jffiC I80ai v h © EioQ Jt * U7 - -fe* 

(StfiiS) £JJD*.* 37TCRaLfc. WS&fin 

a3o»ric5rf«»yr'jy/L. m b « 8i 

(*. *iOfa-y«65t. 5 #«aL. 
3 7 *C K ft L . 5 OA - v V © ^ :/ • f — y * 
*U7--tf*/j0a.» 3TC, 3 0 # C8 fi I, . R 
G> & * C©«€TET*SlaSHtfc7W-/UTl[b 
ihU. x?y-^itiB'CDNA*@iRU/;. ®qz 
LfcDNA£3 0j«f©TECi3Lk. 1 *l £ <»: 0 
2 at O I 0 X ? •< V — > s Vn$ (500«HTrls - HC I 
(pH7.5). IOObMRiCIi. 100«flDTT. 1 0 ■flflTP ) 
illDX. I 6rffl)TE, 1 *I©T4DNA <) 

(350-3- - v *)jDi. i 6*c-c— sasaL 
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/c. & tC » 7 0 X C T I 0 5* BUS a U , 
£5fe1S a 2 « KCI £ 2 rf. S.iU I 

«f()Oa.s.?l'/'«MftD;U 3 7 t , ll-KJE 
a L/c. *ci0ti:t5 afiiHSfflt* **tc» 
LfZ. 

3 a D N Ai M33 **S£8a<£&T 

* £ © & C T 
^ o - y 7 7 - •>' D N A« ilJSJ L fc. 

7 7- ->'DNAIJ, 7 - DEAZA - i? f * * ■> • * 

— - * Tjuicttv»* K£fltfeJ£*.fTl'* ATG«fc 
*} ±tt - I Obpf T^JfeLfc^ o - ^pDE6-l0 •$ 
lift. P066-10 CD D N A •£ 1933 L. 1 ut 0NA£ 
EeoR I -C?i±tlHlLs 100*<©T E CiSft? $ * . 
;Oi8ffi2 *f tC 100 rig CD Xho'jy*- 
(AATTCCTCCACO-SJM^, 1 0 © S fi5 « * T if >$ 
fil£ $ * fc ( I 6 X . 2 l*M ) • T OtKTI 0 

^nnasfflLMa«5cig$-fr. 1 *i© a 5 n hici. 



5 a Ay y cdecor i£jra*.s 37X30 Aim as 

l//:Ok» C*t£ffll»T. *!Bianvii84£ J&ttti id 
'»?^nfc3 o A-fri DN A41SSL, 
EcoR I T «B)i $ nr. Xho I T tD»j $ fife * o - 
v£iKX4Lfc. C © J; -5 c LTpOE6-10 (Xho)(7* 
ot-^-Atv Y *9 9 — ) 4 ft fc . 

c©~?* ?-pDE6-io(xho) £ &*r r s *wia 

Escherichia coll HV1184/pDE6*l0 (Xho) It X 

1031 1 ^ (FERH P. 10311) 
I^W6 . MflUDBl 9 — \ Z- 9 - t2.no) 9 u - 

rr . y . / < El) 

pECO 8. 4 1 n £ 4 a a 9 Y © BallT9J0?l/ 
fc ( 1 0 *1i Tr i* — HCl (p«7. 5 ) . 7 «I1M«CI ■ / 
2 Orf. 3 7 TC . 1 l* fill ) . * tz . 1 n NaCI £ 3 
f'fllli. 4 a - y r © Sph I * fiU *. . 1 I* fi!J 3 7 

ttccsaLfc. sisao. 7 %7#a -xyjujr 

Clean? D NA^IdJSj LA:. §1XLfcDNA4, 

Sph 1 A: $.. 1 -c l fcpucuBi atas© 5 -e v 



nvii84=g»K«£ffl$-tt/:. iBK«lfl^o-y^^ 

DNA*iB53U. 7?^>Vr©»A$n/c^o 
-^*dlL/c. C©DNA£iaSSU» 1 ci DN A £ 
Sph I Rtf Kind IB "C tfl»f L ( 1 XEcoR I IS 'di ?fi . 
4 ^ - v h Sph I . 1 2 -/ MUd El ) v i. 2 
%7 *' o -*y*;uft5Ri*fJ!l*fT 0.33kb7?^" 
>yh*0iaiL» -e L TCene CleanlC «t ♦) D N A 
^JiftSULA:. C *x » 7*?aS KpnuTV-PLl € 
H i nd ID Jk Sph I IC J: *) " IB hi ft U T 1ft ^> n fc 
5.7kb7^>-/h5 0 neiittSSlC (4Eli5»« 
aS M 2 0 Pi ) $ -t tz . 

*5BBiJlil07 £JB«liJfl$-tt> 7 v f 
> 'J y«tCL-ru- Kl-npru- r ) ±*C 
3o^-£JB/S$Ht/c. 3t>i-J;»j DN A^l 

(ft t + Z 7 ? ? J V Y # Vt \ $ iitz 9 a - s £ ft 
tz. i<*> f a ~ D N AjfflSU,. *©a5 

«*BindlDTy]iyrL/i. 7 0 X 5 5*{Sa LT; * 
JziZiPL. l^©landXTP (dATP . dCTP. dCTP . 
dTTP£#* l«n^t') » tlAAy h©DNA# 
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»J > 7 — *" (K I enow 7 $ ? J V I ) i%lB&) £ 
fin *. . 3 7 tT3 O^KlKiaL/i. 7 * - • 

tt 15 $ * fc . DNAf ! 0 ii£ «0 1 XHV->. 
y iff IC ig L . 350m(i®T40Nft ij ** - -fc* ■£ ]JD * „ 

i 6ict— scefflt^fe. 7 o*ct i o^raast. 

'J £ ffefg $ -It 0.5HN*CI * 1.2*1* 

Hindi £ 1 2 a a 7 IMA. 3 7 T T 3 0 # MSS 

L-a«p ru- hciKissn/ja oi-©- 

^ <> © ) + T *8 « L * iHh/cffl*i^DNA 
£iH83L, H 1 ad ID -9- r t> ©£ 8 fc. 

UN A^iSSSU. 0. 5 wDMA 4 4 a - v I- ©Ba«H 

is i2 mia© sph i t»Ki/fc ( i o «niris • 

lie i (pH7. 5). lSOnHNsCi . 7 »nn e cit ) . I. 4 

fir a o-xyn^iaaikttT* o.34kb© d n a 7 

7 y h €$}tt L« Cene Cl««f DNAt 1 0 

aOTECiCL/i. CH£ 3 0 ««©pATI53** 
Ba»H I Jfctf Sph I TV) Si ITBft 3. 5 kb7 5 ^ / 
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Sl5*«T^WCSJn!07 £ jBBtctft$-tt* l-a»p 

gRfcl.a.p rfi<*»31fc*T»8tt flJ&nfcBittA' 
■bDNA-fclBSSL.. 0.42kb© * 4 XOBaal 1 - 
Sal I ~iftffi<tto (DNA75//yH 
5?o-y«3i<Lfc, S^ftfcDNAO. 5 p* £ x 
Ba.H I 5.t/Sal It^KL. 1. 4X7#o-X!r 
JuQAHtttC J: *> . 0.42kb7 7 ? / * F«»jBlL. 
Cene CleaoC <fc *) 5 id © T E IC EC L fc. C*L*, 
Qa.H I - Sal I T WBi L fc I 0 nj©pUC-ll9 & '& 

tSfifcS-ttfc. Sloft t rfejflt'. *lUfflrtVii84 

*ms«fft$-e. xcri/-n:H. 30^- 

£0Ji*$-efc. 6 &© 3 o i ») , DN A$!fl 

33 L » 77^>>)-©ttA*n *<>©£{:»*: (pOC 

-ATE : * - 5 * — ^ — * * v y • «9 9 - > . 

£ © 0 9 -pUC-ATE £ S fi" T * A IB 03 
Escherichia col 1 HV 1 1 84 (pUC- ATE) t£ X & 15 ftj 
R»£1!9X*KWW^WKi»XWffiT!r3l 10310** 
(FERH P- 10310) £ L-£ 46 * nt t» S. 



( ^ y k caisa ) 

7* o * - ? — -te v r *< 2 ^ — pD£6-10(Xho) 
0- 5 « *Hind III &C/ Xho IT WML* 0. 7 $< 7 
a-ayji/3L9likfhlCJ:9 I. 6 kb©7 7 * / V \ 
&#SILfc. — pJOB-KeoO. 5 at £ Hind IB ft 
Xho I *C tQP/i I". 8 kb7 7 ^ V \ £#SI1 Cfc. 

iSli b AHBfflJfll07 7 V f •> i] 

y fiMt 3 o aoi-iDDNAJi?, 
jiU7 7/ / F ■St1Ii2Lfc(pAKG-IO-Heo) . 

pJOB-NeoO. 5 «£Ba-ll I &lf Sal i T yj Wi L. . 
tfj8kb©7 7 ^> y f StfifflLfc. — » 1 «© 
pUC-ATE €Baall I & t/ Sal I 1! WB/r L» 0.42kb© 
7 ? 9 * v V U fc. f5«ii!«t. ft A3 

-tt . 7 y f > y y Bl tt a o ■=■ — € W . w n «i © 

30i-«fc9DNA£lJ933L, B ffj © 7" 7 x I K 
pJOD-Keo-A TE fiLTl'4:t4ttfr»fc. pJOB 
-Neo-ATEO. S « «Hiad IB &tf Xho I T VIBfi U » t*f 
8kb©77^>yH€M^. —7;. pOE-6-!0<Xho) 



J. V v I. 6 kb ©Hind ID — »o| ^ r^H 

«fc *) ^ WIS J.H07 £ jfcjttilfts-efc. 7ye>v 

K (pAH6-10-»eo-A7E) gff LTt* * ? o - y £ |i 
O It . 

.CO«<^^-^-S^-ri^8BCJ Escherichi a 
col i J!ll07/pAllC-10-Meo-ATE It I 2 tJi % K (3 '1 

i m ije « w ?t m c « i w m rft 1 0309«}- (fe»« 

!>• 10309) i LT'SitiAtl'i. 

ilH SC © 15 tC L T iliJ 23 L . N e O ifl -7- © ± U 
i:ADHro^-?-5nL. iLTN e Oiflli: 
^©Tz/StCA D H 7 - 5 *-?-£fiTS7*v* 
5 K pAHO* 10* Neo- ATE £ Xho I &c/(la*H I tC «t *) 

7 7' 5 y A © cOHA $ ft 1" ? v ^ 5 K pOC- X - 
USA- A ( 3S«SiM 3 ) * Xho I &C<Da.H I T-ffiTfl 
ltL>« A X 'J - ^ - K 54 * ^ 6- 7" u 7 o U r Ifil M 
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7 iur 5 X A CDcDNAft & # 'J ASttlT^ 7 7^" 
/ y^llf:. C n * * T4 DNA ij * - <t» K «* 0 iffi 

terscit^o. RUrns kpJob-adh-iisa 

- CD 7* 7 * 5 K € 6 IT T * Q Saccha£0£ices 
cerevisiae AH22 / pJDB- AOH - »S A - A tt X & tJE ffi 

»&%XSI*«W3?f!R£»XeilS3?3* 10307*1 
(FERH P- 10307) £ LT3fifc$ nTV**. 

ttcitfcS**^ *KJt CRM tl 5113 • 630-637 
(1985)) OKURtelcUt^. ^LCfc&LfcTittK 
«fc ->TlT-*fc. * TY P D IS It* ( 2 X« 'J **r h 
y(Difco) . i % MBki * 7. (01 f co) . 2K^* 
3 -A) 5 8JICAH22W: ( HATa , I eu2- 3. 1 eu2* 1 1 2 • 
hi »4- 519. Can 1) CDYPDiaHbtI«fc*-0fc»8 3® 
0. 1 «£ £ JjB a. 3 0 X X 4 1*13 < « flt O D 600 
TO. 5tCi£T4*T) IJR »B »2 SI * if o fc . 4 X X 



?i fiH ¥2-117384 (12) 

5. 0 •< <D 0- 1 Rl i SCHlC ** ifi L % 

#ItlL. 2.000rp«. S 13 fc tt lO.OOOrpa . 1 

# tjj cd $ <t« x ai ufc. » ^nfcffi(^^2niisc» 

1 Qui. 5 0 XPEG4OO0 4 6 CfcSSiB b» * £ 
HI 0rf©DNAi8« (5-1 OwODNAH 
tf) *J»*.* 3 0 X T-«Rar *. *©SA«3« 
tc laiCD&aS®***]!!*.!** ( * * r * * * 5 
**-lCT55!21"S. &K2.000rp«. 5#J3*fc 

itio.ooorp. . i ^raa>aHi»*tf t** flfcnfcffl 
loorfamtasBTkcpittiSL. aiRffl©?? 

^Iglft CSDlglfe: 2 Offl/tlTfJ-ylSiaB. 

2 0 « / ■« 7 /t» ** — y 12 62 IS » 2 0 pi / »1 > *■ * 
^ y, 2 0 nt / t * *- >' y £ 812 » 2 0«/«« 
Mirh7T^. 2 D»/rfHf*» 3 fl«/ 
oi 4 V o 4 •> y * 3 0 w/tiJafiJIg'i 3 0 

iSOwXaJ'f 'J 'S - 0. 15% 7 5 J 4 - * V 

a ► P y y ■ ** — * (DlfcoK 0. 5 %fifiJ7 y * 
iOl, 2J<f*a HJ-AC1. 5 % © £ >H> 



S D »S Ife 5 ■! «C «. « L » 2BM3 0tTi81SIS« 
L/c. 2.000 rp« 5 ft BO. 4 X X CD & <0 £ «fc 0 «i 
l3Us 81 (* £ 0. 5 «fi CD 1 MV*K h-nxtii5«ffi 

0. 1X2 - ^**7'H^ - 400**/ ■*© 
«/ «( =E 'J i - * (Zy»olyase-100T'£{fc^X3i) C 

nasi*. 3 o tx 3 o ftruiaafltfikiA ufc* 

7 x a r ? * V * ifi-C* <2.000rp«, 5 A 13 ) L X 
100/JCDiSifil 1501^*3-*. 10 
■HE DTK 2 5 »HTri« • HCI(pH8.0)) CfiSiSL. 
*C 200*/ OiSift fl ( 0. 2 NVsOI. I XSOS) SflOi, 

co 5 m ft fa * u * i * an a. * .t < ai •& l * Jt tc 

1 0 ftflflttS Ltzik, I5.000rp» » 5 ft 13* 4X 
-C 4> i8 £> € ft t« « «■ fc .t Wl * IS U l» * * - 7* C » 
Lfc. V S<0 7 * <> - iw/^ o o * /Ui. (1:1 
itt3-«> *J)0iittt < i&<fr (I2.000rp- . 

S ft fill ) LT»fe*B*tttk | **-' , Cttt, 
750 Pi CD X * ^ — A' t # * v 0 * 5-t7-5ffl 
l»T «k < rftS l^/c. iR-&«*i5.000rp« . 5 A 13 



ifi.C- 59 *i/itt«K 0. 5 »«CD 7 0 %X 9 J - 
/u * flu x # iW 9- v 9 * 5 * *> - * W ^ X ffi iB U ^ 

15.000rp.. 5 4>ra©a-C»Ttt:i5*0"RL/5. 
C<D D N AOttfi* R2*TWE02iSL, *C 
3 0 #1 CD T E » Ui « CiS W L . T 7 A 5 K p JOB 
• A Oil- JISA - A * ^ f AH22 <D 0 B l£ Ift 4* £ l» ^ H 
D N A 12 mi i Hr li & » ( t <.tflM«4B . Xho I . 
EcoK I . Oa.ll 1 . Sal I t£Z) fttt* tzlt* ttt"& 
•etc J; 0 MPHfiJSSttWL, IHnfc7?0 ^ 
t7#B-XV iHa»*«» * ') 7 !? »J * 7 5 K 

CD W i& * sa 12 L . 

UiM. Tt f ~ r 1° te ^ ^ * * nh -Wl 7 ;u 7* s y 
A tP^ffi 7 BP 
S0(-Leu)lgt& J;CC^ U fcl|l-CD3Oi-*5.0 
«£<DSf Bt*SD(-leu) IglfelCSSffi 3 0 XX 2 0 

a?fii©aiiifi*5,o«ecDYPDifiifecc)wA./s. c 

2 4 I* |SI 3 0 XX. 00... *«l«)3. 0 ICtt 4 2 
x»SSLfc. »3iey£-£5.000rp«, 1 O^M. 4X 
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TiJ^L. J:WIHft*l3'KLfc. J: iB S ft C * 3 
O9 9^x^/-/»'*/J0«., rg£-Cfcyfc3 0ftful 
UCttSt/fc. <*t! 12.000rp» . I 0»KI. 4 

tv9<fri. tt«ft€ftfc. c©tt«*j* loop* 

©1 x a - •< y ^(lotdim) tfajfff { 5 % 2 - 
/ / -">. 0.0025?<7 0^7*/' — 

>u7fl'-. 2 KSDS. 0.025H Tria-HCl , 8%^ 

•jto-d/) cjswLh -eo-^si o *t * it s & 

tt V iu (SOS-iP'JT* V*7i YVtu : 4 ~ 
2 0%«&4*>Kyi'8 4 ( M ) X90 (35$) X 

i.o <J**) (m&tiiM) ) cfiia t'T^ffi Lfc. 

i*c«tlMt«taai« (0.025B Tris-HCl(pH8. 4 ) . 
0.192M ? *) > 0.1 ?*SDS ) tJflfr*. 6 0 -A 
©STC&T6 OftraiTofc. P)l$tCt4i5AU^-7- 

* -ixspa 'j ■/*•- (ft?ai4.4oo) . M)7" 

>y-( y fc. fa.'*- (ft?S21.500) « 
* ( 5^-7-331.000) s ±/>'«>7 5y (ft?B 
45.000) * ? ^lUrfl 7 >\*-f X V (ft?fl66.200) . 
5-**B (ft?S92.500) (£TB10. BAD 



t* 13 ¥2-1 17384 (13) 

- • 7 «J «J 7 y h ^'^-ICfcOSifeL, 2 tt 
PiT«C^TJ:olc*>i^^^7' 0 vr-< v 9 % Jfe 

S.rtorios ItSI©* $ K H ^ o v ^-«ffli'T 
i|.ot/l'0-X7/Jl'^- ( B 10- SAO &) Cf* 
L fc . 7 * * ^ - * . 1 •# C3 / 9 J - * K ift U fc 
5 ft US 2 5 ■ HTrls-HCl (plll0.4) /2 0%/ 

ssiiffltt. 2 o j 9 / o. 3 n th* 

-HC1 (pHlO.O) £ 2 5 ■HTri* -IICUpB9. 4 ) / 
4 0 ««6 - 7W - n- aroyfiSSpOtttfijfcK 

&*aufc*>«Tt*£*7o y^-*csss?L/i. 

6 V ©SUBE**)]. 5 ISKKM* 7***- 
4 3 5<-l:7f ^4 61-2 0 «HTrls - IICI (pH 7. 5 ) 
/500»f1 NaC £ (TBS) igjft^T 3 T "C . I *9 M & 
»fl L fcift TBS/0.055<Tween-204>T 5 ftRfltttaT 

tft 7 /U 7* 5 y *J *> *' Ja **i < * v *« * tt ) * 1 % *' 
5f yHtTDST 2. OOOte £ JS ft U ft* ifi 

4 o«{t})T-<-/<-s2)at; i i5fe is ua u . — 



/<-£0.05fc©T*eeft-20* £*/TBS(pU7. 5 (T-TBS) 
T 5 ft!uMR!9LttA < fcifcfl»Lfc. £©Btt*fc} 
-K«*J i£Lfc (Si* 7 tf-ejw* * 
•> ^ - ** T ffl a U fc + *' IS ■> 4 > ** I 8 C lit s 
BIO- BAD it 52 ) 4IXt'7-fZ«tt-TBST 
3. 000f8 K 56 (R L ft i£ 4 0 rf * T ** — /<-* S 

a t i i^natsa ufc. &kt-tbs T5ftr.nro2 

@JS«fctfTBS?5ftrcilE)±ili©<fc->Cjfcr*L 
/c. 3 ig '< * K ( H S A ) © l£ tU 11 4 - * a a + 
7 I- - /u 3 0hk£ 1 0 «8 © >» * / - 'HC i8 L 
i$7fc£TBS 50«i. 3 0 % i££3 (t * JR 3 0 *i £ til -If 

TBCiSt. 12 + » (A) tiSDS-*'/7*'J 
>U7 5 K V*A'1SSl**Jl©tfti' ■» >- • 7 '/ 'J 7 y 

h • 7 jk - a a l /c t> © x h *j . £ eu« ft i 
v-*-T6<aa<«aT®£*ftw<$*t/.:fc nb 

7ft 7 * 7 5 y * ^ V IX. « © »S m T * 0 . ( B ) « 

sds-# | j7?')/I'7 5 k y 15 R Mc * h © & » 

•? x X 9 '</ 7 a v ■?■ >• * it l» lit t b lOL Til 7 n» 



c©77^ / y h^i*K«mafeu/c6©T*o 

T . £ «H « n t V X ffl i» /c W S3 t na tt 7 7 
5 nSllli'lWS-esjfe • ftiiJ* nfc t h daw 7 
/u 7 S y * ^ « C o t* T © *S !R "C ^ . 

& fc Uln yff »^ pa»bfeiFffib ma -a 
2ju7 ^ yA ^toAfrftgWRytt 
( i ) HLdLR. 

ftjajS'S^ifi^ *3 L/ciEJSt v JBliil7^7 
$ yA«f4^2 - / iv * 7 bx^y-^T215cU. 
■tLTSDSiSllE^JiSU^aEC. SDS*1 2?< 
* 3 0 XO# 'J 7 ^ 'J JV7 5 K ffl IS ^ K T' ik K 
^Wl L. Laca«l i .U.K. (1970) Ma lure. 227. 680 - G35 
C 32 « © it 'C tltilMifJi « If -> ^ . ft -7- S tt it* £ 
IT* * B ( ft? H94.000) . 7 iUT" 5 

y (ft? 307.000) , *r€jwf g y (ft 7- a 
43.000) . 8ifiSIR.*!Ett3> (5>?a30.000) . 

S v 'J 7 > y -r y 1 - (ft? 220.000) &tf 

?^V7/k75y (ft? Si 4. 400) £UiJfl ^ 
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■7 •> - • 7* y y 7 y f • 7'^-Sifet:j:')ge0 

©»$di*fT-> t nnvfli »> was * afciuififfl 

I&rt7 *7* 5 y * LTPIifrtcfctt «l 

Ufc. *<Dt&ft« W&Eg&iEfct Mi in 7* 7 
?yAit niijfryWashtt I- lift 7*7 
5 vii. t bK.n tt^ffeKSacU v #?fi67.000 

wCD*sm*mi 2 Etc . 

( 2 ) Tgftflffjll 
(HaliveV /HJSv*«J ) 
»Sffllg«««fcO»«IU/cE^fc Ma iff 7 ju 7* 

ft< S 0 S € Rjt <•> fc y * G ifi JJO L . S D S 

« » rrJ7y ^ 7"*-SJ6K<ko 

TltaiLfc. t MaiffJ; *) M95*nfcHilE<!>fc f 
A iff 7 * 7 1 * V £ ft & & L T R t$ C ikM I, . IS* R 
Hf££iE3t fc FlIII*f}7ii'7 5yAiffl^Sjkfi»V' 
*T 4>3**i>£ Ifctt L fc. S D S € ttttfcNativeV 



?#W¥2-117384 f14) 

**a3*.i*«lCaVt»T 6, W0lES4iE«tMDL« 
7*7'S ^Att> t Ma iff «* »> M M S ufc t Mi- 
Yft7*7'$y^y-7-iraiiJii!jj^^Lfc. c <o 
1 3 %liz*T. 

* "51 A S\ Me W It . L K B UK Aiphol ine PAC 
plate pU^ffll 5 - 9. S fcffli*. 0li®-?i47 
/UC jfi Tlf -» *5*ai|iiLT, f^i£ PI 
•7-*-: C-70->7iy (pI4.75.4.85K 
7 < »J y (pl5.65) » h y 7 ** o?tfii/5* 
tfa\£¥ (7**plS.9K 5*j^ot*y (7*^. pi 
6.45) . 5^^Dtry (<?-7. p!7.3K $ * o 
b* y ( * •>* 7 . Pl8.3)Sitff ^oi.C (p!10.6) 
* ffl L fc . Haffl£*feiE7*b m«7*7' 5 > 
Alt. t MfattA*6ttK£4i.fc t Maiff7*7* $ 
y£|3l*£p!4.9 (DtB/fy K £p!4.7.4.65©.Z 

C 0 *$ Jft £ sft 1 40tCwr. 

Sfe 8t fit Ift •£ * Ouchterlony . 0. Pronr. ft! lergy. 



6 (1962)30. CS28©fcttTfTo fc. tt£«5jB»£ 

yk^aAS^TWisaa^jT-o * ■*•>-• 

7* ') y 7 y I- • 7**-KJ; *) fct K IJJ © & fe t It •» 
fc. ffl fc lit fll 7(1 11 » Cappel&«k *) A* t fc-*7 * 

*' la - b f Ua *ff 7 * 7* 5 v I X & iff & *< * • 7'J 
- X ti «fc ») © + *' IJt - b Ma iff 7 * 7" 5 >- Ia JbfA 
©rasfcfc*. i: 5 £©!afli7ff*/?HW.:i3£T 
t>s MaB3££iEfcb Mil rfl7* 7* 5 v A lit h 
A iff* o wax? a/c t ^ iii iff 7 jut* 5 > 4 it&£ 

K if l* S Pi If © i8 « 9> *> iitt A* . 1$ m S 5*. 

i s a c * r • 

( 4 ) 7 3 / ^v*SM7 $ j MKfllftg 

fiirara^^ET?; t. Mihi7/u7' ^ >a ioo«* 
w *» , 7 7* 7 < k • * •> * r a as $v«m 7* 

of < y X y^-477AlCJ; *J » BH07i 

* 7 /I/Cfj -> T 7 5 y fA1S.no tk'S.^il -> fc. * 

ettflt&LTeasI' t , 75; m» 7 5 / f& 

Asp«k»), 3 2 *1<0C lo£ T 7 $ J fiSf « >J A< H 

s^n, r-ctc a asoi64tMii?ff7*7*5y0 



7 5 / * SS ^ ^ 3 2S§iT©7UISJKffliS 
^C-ftLU'/i. 7 5/*53ffl7 5/i»©@iK 
ip J: 0 s ffl v» /c a p D 0 It . £!> « < t b 9 3 % It 7 5 
^»7 5/ li*4«t%,tl'4ia}i^dS. c 

filffaraS^feiEStt. Ma 7,1 7 * 7* 5 V KO)7 \ J 
^iJM 7 S J fSitin It Asp - « I J-Hii-Lys-Scr-CU- 
Val-Ala-His-Arg-Phe-Lys-Ss P -Leo-Cly>Clo-Cig- 
Asn-Phe-Lys- Ala-Leu- Val-Leu- lis- Ala- Phe-Ala- 
Cln-Tyr -Lcu-CIn 
( 5 ) ■PLC±fl)««h 

V ' rt 4 * •> x r i. X tt 33 130A -b /< U - •> 9 y > 
* r i. £ {$JT] L . Aquapore BP-300 (2.1 
sal.O X30na) ICJ: ^, T # £1 ^ o fi . * 7 i. It , 
a 1 5« h '/ 7 ** a ftf& -c Jp8i ft * 't » ffi S 7t 
O iS tb It . 0. I % h 'J 7 * * d ft (A * a f 7 * h 
- h 'J * 6> ifi & £} £ ?3 £ i£ £ <£ -» T }t -j /- . « « 
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©£««&$)&*4 5 a m © m t jb & r * c £ k 

«*-,Tlfofc. C©»*©iSi£ti 200pl/«i» Tfc 
v A tt#— ©tft"»» f- * £ L T & & ft» t h ltd 

*»<b«aasnfct urn •« 7 * 7* $ y © f - 0 t * 
=7 i.±Tto«i$i*roi&c5 f- 9 ©jec^-cM 

iH — ©tt^ f— 9 t «b ft* -o©7^7'5 

y ©iS*.fl* 7 i.±"CO¥fi)tt. J ->/: <R-"C* 

:o»s»«5i 6 0 n * r . El « . Aiit i-iia 
•a» * 9 m 53 * ft fc b ntt« 7 jut* s y * b as* is 

ffi ££"*£?& b I- Ifovfl 7 a* 7* S y A % * LT C tt t 
HtoW**t Hfi vft 7/1/^5 y^^filSifeiEWt 
h| ft r /u 7" 5 yA£©?R-&*£i©j2*S*5i«4' ° 



tffia ¥2-117384 (15) 

( /> 4 Y o * •/•? t< 9 4 \-fa-7\-7'774 — ) 
S5 & h$ ft * 0 ^ ^*77<-?£H£L-t'l>*S£i 
#>9}&3!SCl-6A.lC-6!l-> »J - X'>^r^4ttffl L» 
* 5 I « S H *>» # «r ffl ' x * V o * > 7 ri 9 
4 \ ij y i.TAPS-020810 ( 7.5 « I.OxlOea) C 
J: o T#H*ff ■> fc. iSaitt. 10-H'J ycaiauiift 
/0. 05 % 7 >Mk r V '> 7 J. h 0. 3 « v fia 18 tfi 
&/0.05&7 >*{fc* }■')*) ^^©SlSiSIS'SJ&fc 
3 0 #MT JBlflcS * 4 «fc 7 cit-» fc. c©»*r©& 

£ DEAE-Sepharose Cl-6B*CiS*8Lfct>©£- 
ft £ £ I * t |-l!llrfl7rt'7*$yA©b , -*©?3lli 

i* ra i* n. s# t * 9 . * © »s uj «$ ism » tn « 

«fc 9 til 53 * ft fc t I- ft Kl 7 * 7* * x © ?8 & »# H £ 
-ftLTl'fc. UJ'-jT, * K o * > 7 >< 9 

t Ufa iff 7 * 7* 5 yAtt, t HBnflrtl*©fc©fc 

k g( *c e « -» - 



7013^1". 0 + A li ft* BUS « 
jftftiafl-B* B it t Hfoy/ia* «b ©MM t I- fttt 7 

7 4 - © t£ J*4 £ * 1" . 

g3£M 1 . IF ft fc V rfn yfl 7 ;i/ 7* S y A cDN> * t; 

»o-yo^^i-^y^ ( m a Eg ) 

E7R b ^ Ifil 70 7 ii' 7* * y AcDNA* £ t* 9 a - y 
y ^ _ 2 /v ^ 7' ij -( -f — •> 9 y c £ 4 % 9 V 
y 9'<D fz «)*BCtONTECII?±© A|tll^*<9 ^ 
-4UTttR3ftfct V IfcORA? -f 7*5 'J * — * 
«l»fc. -* |llJffllftX*7 r -•>***IBll Y1090 
**B±tUTfS!fe$-e. IBHf£lft7 , v-^i , -5.5 

DNA*y - (anersh»«ttBybo- 

nd-H)tC'JJ »* P JJiMtt!51il7c*Tl3aL 

/c^BScrf-'J ^^^^ U*^- K3lifi (itfSltSl 0 7 
cp. /a) tra-? £LXM^X9 '> -~'s9' 
Lti (Bentoo&C/0»vii Science 180-182 
(1977)). C O 3 II ©7* o — 7* It * * Lawn £ 
(Nucleic Acids Res JJ_ . 6103- 6114(1981) ) C 



iiTUSchfct H III vfi 7 7' 5 y cDNA © 6£?'J 
©9^5' i^WiR5fliA (UKfflttO AT C 3 K y 
1 2 * £ Urf" * K±t6*» «bATC3 Y y © 8? 
<D3 ^ Hff* K*T©8Rt>) <t t« 2R tlfl 15 (7 5 ^ 
*iS©>^5l'-X3 Kyr«fe*5ATCJ:f)9* 

a © 7 * y « o * •> v * a - K r * > 

t © (iisa - i ) s 248 « a © ^ y •> y *» ^ 26o« 

B©a-f->y£3-K?-St>©(HSA-2) . 36^ 
tC 576 $ H © /< 'J y «*> * ^ # * •> -fc ft 585 75 

f u** Yt*K>J&& 3 ' - J&HJSASJUasat/fc© 
(HSA-3) tP3 CRMT ft *. Cft^oro-7' 

©»2 tffincat 9 rac>sr. c©ro-7'©^j«Jt 

li S f* D N A •> y t •* <f - tc J: 9 It , IS J5 ii 

€ IB T It -> /i • hsa- 2 TBit© >^r J* 
a. 200(3 © /I eUl ^ a — y © 4 fffl© 9 a — 
y^^DNA^lBK ( Blattncr h Science 202 . 
1279-1284 (1978) ) Z ft £ EcoB I *C ifift L . 
jfi ft«J © ♦ V - y 7* « v h HSA - 2 7* o - 7* i 
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G*y 248 -Leu 260 




HSA-3 5*- T AGATGT T AT AAGCCT AAGGCaGCTTGACTTGCaGC AAC - 3' 

V»4576 -LeuS8S-3' ft HRtf T&ffitt 
(6 



# 9 ® 



(3)(4) 



500 1000 1500 2000 ififfi*j 



AhalU Hpoll Bq 



H 

EcoRI 



AhalH Pst! 
ill { Xbal/ 



Hindlll 



TGA 



*K9 A 



EcoRI *9 l " 



EcoRI *> m 



HSAcDNA 



HSA-IA 



HSA-H 



# 8 B 



— -13-4 - 



Mia ¥2-117384 (23) 




Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Cly Glu Glu asn Phe Lys Ala Leu val Leu lie 
GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTC ATT 

SO 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAG CAC TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA. 



Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Cly Asp Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 

100 

Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu 
ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT CAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA 



Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG CTT GAT GTG ATG TGC ACT 

ISO 

Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT CAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT CCC AGA AGA CAT CCT TAC TTT TAT 



Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 
GCC CCG CAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT CCT TTT ACA CAA TGT TGC CAA GCT CCT GAT AAA CCT 

200 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys 
GCC TGC CTG TTG CCA AAC CTC CAT GAA CTT CGG CAT GAA CGG AAG CCT TCC TCT CCC AAA CAC AGA CTC AAG TGT 
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Ala Ser Leu Gin Lys Phe Cly Clu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
CCC ACT CTC CAA AAA TTT CCA CAA ACA OCT TTC AAA CCA TCC CCA CTA CCT CCC CTC ACC CAC ACA TTT CCC AAA 

250 

Ala Clu Phe Ala Clu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Clu Cys Cys His Gly Asp Leu 
CCT GAG TTT CCA CAA CTT TCC AAC TTA CTC ACA CAT CTT ACC AAA GTC CAC ACC CAA TCC TCC CAT CCA CAT CTC 

Leu Clu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Cln Asp Ser lie Ser Ser Lys Leu 
CTT CAA TCT CCT CAT CAC AGG CCC CAC CTT CCC AAG TAT ATC TCT CAA AAT CAA CAT TCG ATC TCC ACT AAA CTC 

300 

Lvs Clu Cys Cys Glu Lys Pro Leu Leu Clu Lys Ser His Cys lie Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
XAG GAA TGC TGT GAA AAA CCT CTG TTC GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 

Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Clu Ala Lys Asp Val 
GAC TTG CCT TCA TTA GCT CCT CAT TTT CTT CAA ACT AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT GTC 

350 

Phe Leu Cly Met Phe Leu Tyr Clu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA ACA AGG CAT CCT GAT TAC TCT GTC CTG CTG CTG CTG ACA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT CAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC CAT 

400 

Glu Phe Lys Pro Leu Val Clu Glu Pro Cln Asn Leu lie Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT CTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GCA GAG 



m 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Cln Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA CTT CCT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAC CTA GGA AAA GTG GCC ACC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TCT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TCT GTG TTG CAT GAG AAA ACC CCA GTA ACT GAC AGA GTC ACA AAA 

500 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ale Leu Glu Val Asp Clu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTC AAC AGG CGA CCA TCC TTT TCA CCT CTC CAA CTC CAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp lie Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
CAG TTT AAT CCT CAA ACA TTC ACC TTC CAT CCA CAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA 

SS0 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT CCA CTT GTT GAG CTT GTG AAA CAC AAC CCC AAG CCA ACA AAA GAG CAA CTG AAA GCT GTT ATG CAT CAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT CTA GAG AAG TCC TGC AAG GCT CAC GAT AAG GAG ACC TCC TTT GCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT CCT GCA AGT CAA GCT GCC TTA GCC TTA TAA 
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